Abstract: Worldwide, contemporary measures of the success of health development programs have been mostly in terms of the reduction of mortality and morbidity as well as increasing longevity. While these goals have yielded much-needed health improvements, the subjective outcomes of these improvements, as experienced by individuals and the communities, have not been considered. Bhutan, under the overarching policy of Gross National Happiness, has provided due consideration to these subjective indicators. Here, we report on the current status of health and happiness in Bhutan as revealed by conventional objective indicators and subjective Gross National Happiness indicators. The current literature on health in Bhutan in relation to the Gross National Happiness Survey conducted by the Centre of Bhutan Studies has been reviewed. Bhutan has made great strides within a short period of modernization, as shown by both objective and subjective indicators. Tremendous challenges lie ahead to achieve the ultimate goal of health and happiness, and how Bhutan articulates its path to modernization may be a lesson for the rest of the world.
Introduction
The Kingdom of Bhutan is a mountainous land-locked country in the eastern Himalayas, lying between the Tibetan Plateau in the north and the Indian plains in the south. It covers an approximate area of 38,394 km 2 , spanning roughly 150 km north to south and about 300 km east to west, with an elevation ranging from about 160 m above sea level in the south to more than 7500 m above sea level in the north. About 70% of the total land is covered with forest. The population enumerated in 2005 is 634,982 persons, of whom 333,595 are male and 301,387 are female. 1 According to the World Bank, the gross national income per capita was USD 2020 in 2009.
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Tobgay et al in various international seminars led by the Centre for Bhutan Studies and attracted much international attention. 5 
Happiness as a developmental goal
Happiness varies across individuals and cultures, 6 despite being an ultimate goal for individuals in all human societies. This concept is embedded in most religions and cultures, but in contemporary times, the pursuit of happiness has been translated into an unwavering pursuit of economic growth. 7 The concept of health and well-being has been the subject of discussion for a long time, and numerous studies have been conducted on this subject. [8] [9] [10] [11] [12] [13] In recent years, psychologists and social scientists have made strides in research on subjective well-being, and some of the major achievements have been the development of models and measurement of subjective well-being. [14] [15] [16] [17] [18] Despite much progress, it has been highlighted that there is a need for more studies on the subject of health and happiness. 11, 19 Further, despite the increasing amount of literature on health and well-being, happiness as a national goal has not always been pursued.
The fourth king of Bhutan, His Majesty Jigme Singye Wangchuk, in 1974, realizing the mismatch in the trajectory of growth-oriented market economics as a developmental philosophy, formulated the concept of GNH. To this end, development should serve the total well-being of the people and economic development is only the means to achieve it. 20 In Bhutan, happiness is considered as a public good, and it is the responsibility of the government to create an enabling environment for the pursuit of GNH, as enshrined in the constitution. 21 GNH in Bhutan is based on four principles, ie, sustainable and equitable economic development, conservation of the environment, preservation and promotion of culture, and good governance. The Centre for Bhutan Studies, as mandated by the Royal Government of Bhutan, has developed a GNH index under nine domains (Figure 1) . 21 As part of the government initiative of the GNH index, the Centre for Bhutan Studies conducted a survey based on these domains in December 2007-March 2008 in 12 districts of Bhutan. 22 This article reviews the current state of Bhutan's health and GNH, as indicated by both objective and subjective measurements. As far as we know, this is the first such report on the health status of Bhutan. This research may be of use for health planners, policymakers, and future researchers in this field.
Methods
For the conventional objective indicators, the literature was searched using terms "Bhutan" and "health" and combinations of these two terms. Figure 1 Gross National Happiness and its domains: a deductive model.
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Gross National Happiness in Bhutan
For the subjective evaluation of health, we focused on the GNH indicator survey results conducted by The Centre of Bhutan studies (available at http://www.grossnational happiness.com/, accessed and downloaded on January 21, 2010). We mainly reviewed two domains of the GNH, namely health and psychological well-being. This GNH survey was carried out from December 2007 to March 2008 in 12 districts and included 950 respondents. The methodology and survey tools, including the findings from other domains, can be viewed at the above mentioned website. The literature was selected based on relevance and information extracted and reviewed by the first author, which was further examined and reviewed by the other authors.
Results
Despite availability of ample information about health and well-being in general, our search yielded a paucity of published information on health and GNH in Bhutan. Hence, official websites, government and international reports, and consultancy reports constituted the bulk of the information discussed in this paper.
Discussion
Article 9 of the Constitution of Bhutan states that "the state shall provide free access to basic public health services in both modern and traditional medicine." This constitutional responsibility is delivered through a three-tiered health system, ie, primary, secondary, and tertiary levels that provide preventive, promotive, and curative services via 31 hospitals, 178 basic health units, and 654 outreach clinics scattered throughout all 20 districts and 205 subdistricts of Bhutan. 23, 24 These broad-based health systems are required, considering that 69.1% of the Bhutanese population lives in rural areas. There are no private medical facilities, and all treatment, including referrals to facilities outside the country, is provided free by the government. Currently, the government is spending about 5.7% of its total planned budget on health. 25 This has resulted in a noticeable result for all health indicators (Table 1) . 23, 24, 26 Bhutan eliminated iodine deficiency disorder in 2003 27 and leprosy in 1997, and achieved universal childhood immunization in 1991. 24 In 2004, Bhutan became the first country in the world to ban the sale of tobacco. 28 The incidence of malaria also decreased from 12,591 cases in 1999 to 972 cases in 2009. 29 Bhutan has already achieved some of its millennium development goals, including access to improved water and sanitation, and is on track to achieve the remaining goals. 30, 31 These achievements were commended by the international community, when the 5th World Health Assembly awarded its prestigious Sasakawa Health Award to the Monggar Health Services Development Project in 1997, and when the World Health Organization awarded its fiftieth anniversary award for primary health care to Bhutan in 1998. 32 Although the Royal Institute of Health Sciences currently focuses on training nurses, paramedics, and public health practitioners, there are future plans to upgrade this into a nursing and medical college to meet the human resources required in Bhutan. 33, 34 These achievements were also acknowledged during the joint Bhutan-Danish International Development Agency health sector review. 35 Sources of happiness for the Bhutanese population varied from financial security to travelling abroad (Figure 2) . 36 On a 10-point scale (1 = not a very happy person, 10 = a very happy person), the average happiness score was 6.2 for Bhutan residents. Both good health and access to the health infrastructure and facilities are considered important sources of happiness. 36 In a GNH indicator survey, 25.5% of respondents reported their health as excellent/very good, 64.1% reported it as good, and 66.3% of men and 58.5% of women reported not having any mental or physical illness during the 30 days preceding the survey. Conversely, 10.7% of men and 13.4% of women reported illness lasting 14 days or more during the same time period. Long-term disability was reported by 12.6% of rural respondents and 4.4% of urban respondents. Happy life years, calculated as the product of life expectancy and happiness score, resulted in 40.7 years for Bhutan. 37 For government performance in the 12 months preceding the survey, ratings of excellent were given by 73% of respondents for improving education, 72% for improving health services, 67% for protecting the environment, 57% for providing electricity, 49% for providing roads, 38% for fighting corruption, 38% for creating jobs, and 37% for reducing the income gap between rich and poor. 38 Traditional Bhutanese medicine, known as "gso-ba-rig-pa," is well integrated into the modern health care system. In Bhutan, this traditional service is available in all districts. In most districts, these two systems are located in the same hospital and people can choose either type of service to use. In addition, other forms of traditional remedies are also practiced. The survey showed that 78.1% of respondents consulted an astrologer for matters related to them and their family, with 13% of respondents consulting an astrologer as a first contact during an illness. 37 Other culturally related health determinants included in the GNH survey were consumption of alcohol and chewing of "doma" (areca nut and betel leaf with a dash of lime giving a red color when chewed). Alcohol and doma are an integral part of Bhutanese tradition and culture, and are served during most ceremonies and rituals. These traditionally valued commodities may be consumed in excessive amounts causing untoward health effects. As per the annual health report, alcohol is one of the top ten causes of death in Bhutan. 24 The GNH indicator survey showed that 61.5% of respondents reported consuming alcohol at some point of time, with 17.7% of drinkers reporting that they had been drinking most of the time in the previous 12 months. In a similar manner, 75.8% reported chewing doma at some point in time, of whom 22.7% reported chewing doma on a daily basis. In contrast, only 17.6% of respondents reported having smoked tobacco at some point in their lives. Tobacco smoking is against Buddhist teaching. This indicates that health risk behaviors which are culturally acceptable are more prevalent than those that are culturally proscribed.
Income has a strong correlation with happiness, although studies from developed countries show that income has a saturation point and does not correlate with an increase in income. 40 In economic terms, Bhutan has progressed from being one of the poorest countries in the 1980s to becoming one of the middle income economies of the world, 41 with an annual average growth rate of 7.5% in its gross domestic product. 42 However, Bhutan is still a poor state, with 23.2% of the population living below the poverty line, and per capita consumption of USD 24 per person per month. 42 The socioeconomic disparity is evident, with the richest 20% of the national population consuming 6.7 times more than the poorest 20%. There is also an increasing trend of mental disorders, with increasing numbers of young people suffering from stress and anxiety-related disorders. 43 The GNH indicator survey found that disparities prevail in all categories of socioeconomic status for most variables measured. The survey report showed that male gender, higher educational level, strong family bonds, good health, lack of suicidal tendency, and participation in sporting and religious activities, were some of the factors contributing to happiness. While women have a longer life expectancy, men are found to be healthier, less disabled, and happier than women. These finding are in general consistent with those of other studies. 
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There is no pharmaceutical company in Bhutan, and medicines are centrally procured and distributed to the remote health centers every year. The availability of over 90% of essential drugs is maintained throughout the year. 44 The Health Trust Fund was created in 1997 to sustain accessibility of these essential services by the people, with a current fund accumulation of USD 23.7 million. 45 This would augment the funding requirement for sustainable supplies of essential drugs and vaccines to fulfill the constitutional mandate of providing free health care.
Sustainable development is defined as "development that meets the needs of the present without compromising the ability of future generations to meet their own needs," encompasses social, economic, and environmental dimensions. 46 The values generated from these important concepts can be used for active promotion of health and pursuit of happiness. Environmental preservation is one of the foundations of GNH, and in Bhutan, the constitution mandates that a minimum of 60% of land area must have forest coverage. Ecological degradation, ecological knowledge, and afforestation variables are measured under the environmental diversity domain.
For sustainable and healthy development promoting happiness of the nation, all four dimensions of the GNH needs to be addressed in a balanced and integrated manner, and measured periodically as a developmental yardstick. Only then can health, happiness, and development flourish harmoniously.
Conclusion
Bhutan's strides in improving the health and happiness of its population, as suggested by various indicators, is commendable. The GNH indicator survey was taken when the country was in transition to full parliamentary democracy, and these baseline indicators can be used as a developmental yardstick. Despite the achievements, as indicated by both subjective and objective measures, much still needs to be done to improve GNH in Bhutan. This includes elimination of poverty, narrowing the socioeconomic gap, fighting emerging and re-emerging infectious diseases, and halting the increasing trend of mental and lifestyle-related diseases. Therefore, the manner in which the health system is remodeled to address these challenging issues within the context of the growing expectations of the modern Bhutanese population will affect happiness indicators, and how Bhutan strives for economic growth without compromising the well-being of its people could epitomize the modern developmental paradigm.
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